To meet the challenges of time searching for the new method for neuropsychopharmacology is still an ongoing process. In this experiment, we proposed and validated three neuropsychopharmacological testing methods, which are Matching Capacity (MC), Dissimilarity Identification (DI) and Sense Making (SM) tests for the estimation of memory, attention and cognition respectively in healthy aged human participants. The purpose of this experiment was to generate more effective testing methods for the determination of memory, attention and cognition in human. To endorse proposed methods a randomized double blind placebo controlled clinical trial was conducted among healthy aged human participants between the period of December 2015 and February 2016. The experiment was conducted at Gazipur Sadar, Gazipur-1703, Dhaka, Bangladesh and the experiment center was the Department of Pharmacy, Southeast University, Dhaka-1213, Bangladesh. In this experiment, 60 healthy male participants between the age of 42 to 50 years were selected and divided into 4 groups with 15 participants in each by simple randomization process. Ginkgo biloba standardized extract's capsule (Giloba ® ) and Bacopa monnieri standardized extract's syrup (Monera ® ) were used as standard. Psyllium seed husk (i.e., seed of the Plantago ovata) was incorporated in the hard gelatin capsule shell (size 0) to prepare capsule and used as a placebo control of the capsule (PCC). Excipients of oral liquid preparation of vitamin were used to prepare syrup and used as a placebo control of the syrup (PCS). The treatment procedure for group 1 was Ginkgo biloba standardized extract's capsule (120 mg/capsule), 3 times daily for 21 days; group 2 was treated with Bacopa monnieri standardized extract's syrup (1.21 g/5 ml), 2 teas-* Corresponding author.
Introduction
The extraordinary feature of the human being is owing to the presence of the brain [1] . This three-pound brain is the center of all functions that we do [2] . There is no relationship between the size of the brain and the intelligence within a species. In fact the brain size of Albert Einsteins was on average, smaller than aged matched controls [3] . After all, brain size does correlate with differences in intelligence between species, although some adjustment with body surface is vital [4] . Most of the size of the human brain arises from the cerebral cortex, especially from the frontal lobes, which are linked with cognitive functions [5] .
Memory is a set of programmed neural connections in the brain with the intention of retention and retrieves of information and past experiences. Physiologically, memories are stored in the brain as a result of previous neural activity by changing the basic sensitivity of synaptic transmission between neurons [6] . Attention is the behavioral and cognitive process of carefully concentrating on specific information by ignoring other perceivable information. It has also been referred to the act of close or careful observing or listening [7] . Many studies suggest that during attention the brain is incapable of multitasking. Cognition is an intellectual process related to perception, attention, memory, motor skills, language, visual and spatial processing, executive functions etc. [8] . Increasing age of the world's population is responsible for suffering from neurological and psychological disorders. With age, some cognitive functions have a tendency to decline, particularly executive functions and those cognitive skills that are not used regularly. In addition the aging is linked with a greatly increased incidence of a number of neurodegenerative disorders such as Alzheimer's disease (AD), Parkinson's disease (PD), amyotrophic lateral sclerosis (ALS) etc. [9] .
Worldwide neurological disorders are the leading causes of disease burden [10] . All over the world about 100 millions of people are affected by neurological disorders [11] . In 2005 neurological disorders contributed to 92 million disability-adjusted life-years (DALYs) and were expected to 103 million in 2030 [12] . In order to study cognitive deficits in patients with neurological and or psychological or neuropsychological disorders, various behavioral tests are effective [13] . Behavioral tests are also effective for the determination of the nootropic activity of medicinal plants/drugs [14] . However, most of the tests are based on traditional psychometric principle and focus on animal model. Therefore, the objective of this experiment was to show and prove three neuropsychopharmacological testing methods, which are Matching Capacity (MC), Dissimilarity Identification (DI) and Sense Making (SM) tests for the determination of memory, attention and cognition respectively in healthy aged human participants.
Objectives
The specific objectives of the MC, DI and SM tests are presented below:
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Materials and Methods

Study Design
This was a randomized double blind placebo controlled clinical trial. A flow chart of the study protocol is presented in Figure 1 . The participants of this experiment were randomized by simple randomization process. This study was conducted at Gazipur Sadar, Gazipur-1703, Dhaka, Bangladesh between the period of December 2015 and February 2016. The experiment center was the Department of Pharmacy, Southeast University, Dhaka-1213, Bangladesh. The protocol of the experiment was approved by the ethics committee of the Department of Pharmacy, Southeast University, Dhaka-1213, Bangladesh.
Study Population
Healthy 60 male participants between the age of 42 to 50 years were randomly recruited and finally all participants took part in the end of the experiment. Demographic information of the participants is given in Table 1 . Prior to the experiment written informed consent was obtained from each participant. To evaluate the health status of the participants before the selection of the participants, they were interviewed with a complete set of health related questions.
Inclusion and Exclusion Criteria
The participants were included in the experiment if they met the following conditions: 5 . Free from cardiovascular, renal, hepatic, eye disease and diabetes. 6. Participants who will miss the doses for more than one day were planned to exclude from the experiment. In this experiment factors like lifestyle, work profile, work stress, food habits, medication history, socioeconomic condition, personal issues and intelligence quotient of the participants were considered before selection of the participants. The selection of participants also considered the educational background and body surface area that were not to differ too much within the selected participants.
It is not possible and unethical to create cognitive impairment in human to validate mentioned methods. It is also unlikely to choose participants with cognitive impairment (i.e., AD) who are able to participate in this experiment. Aging is strongly connected to oxidative stress. Several studies have suggested that aged people are Where, SSC = Secondary school certificate, HSC = Higher secondary certificate, Degree (Pass) = This is considered to be a pass but without the honours. more prone to oxidative stress that lead to neurological disorders, neurodegenerative disease, dementia, cognitive impairment than younger one [15] - [17] . Therefore, in this experiment healthy aged participants were chosen for validation of the proposed methods.
Standard Drugs
Ginkgo biloba (GB) and Bacopa monnieri (BM) are well-known recognized natural nootropic herbal drug [18] . In this experiment to examine the efficacy of the proposed testing methods GB and BM standardized extracts were used as standard drug. GB leaf extracts contain numerous active constituents including flavonoids, terpenoids and organic acids. Most of the standardized GB leaf extract contains 24% to 25% flavone glycosides and 6% terpene lactones. The other compounds presence in this extract is proanthocyanidins (7%), carboxylic acids (13%), catechins (2%), non-flavonol glycosides (20%) etc. [19] . The active constituents presence in BM is alkaloids (brahmine and herpestine), flavonoids (glucuronyl-7-apigenin, glucuronyl-7-luteolin, luteolin-7-glucoside and luteolin), saponins (bacogenins, bacosides and bacopasides) and bacopasaponins. Additionally, this plant contains hersaponin, monnierin and triterpines (β-Sitosterol, stigmastanol, stigmasterol, betulic acid and bacosine) [20] . A recent study suggested that BM standardized extract that contain not less than 55% bacosides has positive nootropic effects [21] . Research shows that GB and BM are effective to improve memory, attention span and cognitive function [22] 
Treatment
In this experiment to validate the efficacy of the proposed testing methods two standard herbal nootropic drugs were administered to participants for 21 days, these were Ginkgo biloba standardized extract (Giloba ® ) and Bacopa monnieri standardized extract (Monera ® ). Giloba ® is available as capsule that contains 120 mg Ginkgo biloba standardized extract per capsule. Conversely Monera ® is available as syrup that contain 1.21 g Bacopa monnieri standardized extract per 5 ml. Psyllium seed husk (i.e., seed of the Plantago ovata) was used as placebo control of capsule (PCC) and it was incorporated in the empty hard gelatin capsule shell (size 0) to prepare the capsule. Excipients that are commonly used to prepare oral liquid preparation of vitamin (i.e., sweetening agents, coloring agents, flavoring agents, preservatives, stabilizers etc.) were used as placebo control of syrup (PCS) to prepare the syrup. The capsules and syrup were manufactured in the ISO and GMP certified Modern Pharmaceuticals Ltd, Dhaka, Bangladesh. Psyllium seed husk was used as placebo control since it has no nootropic activity as well as harmless. On the other hand excipients of oral liquid preparation of vitamin are also devoid of any toxicity and convenient to administer. The duration of this experiment and doses of the these standard drugs were adjusted based on literature searches and consultation with the physician [24] - [26] . In this experiment herbal drugs were selected as standard not any allopathic drug due to the risks of excessive cholinergic activity in the participants since they were healthy aged. The clinical trial was conducted for the period of 21 days.
Experimental Design
The participants were randomized by simple randomization process into four groups with 15 participants in each as follows:
Group 1: This group received Ginkgo biloba standardized extract (120 mg/capsule), 1 capsule 3 times daily for 21 days (GB).
Group 2: This group received Bacopa monnieri standardized extract (1.21 g/5ml), 2 teaspoonfuls 3 times daily for 21 days (BM).
Group 3: This group received psyllium seed husk (hard gelatin capsule shell size 0) as placebo control, 1 capsule 3 times daily for 21 days (PCC).
Group 4: This group received excipients of oral liquid preparation of vitamin as placebo control, 2 teaspoonfuls 3 times daily for 21 days (PCS).
It was recommended to administer capsule/syrup before 30 minutes of meal for better absorption and after each 8 hours interval to remove the chance of subtherapeutic concentration due to underdose and or excessive concentration due to overdose. Participants were suggested to take standard dietary during the experiment. The health status of the participants was checked with the help of the physician after each 3 day interval. In addition to this, all participants were advised to call the experiment center if they experienced any adverse effects during the experiment. The health status of the participants was monitored for 7 days after the experiment to remove any chance of post treatment complications.
In this experiment MC, DI and SM tests were conducted among participants between the period from 10:00 am to 12:00 pm on 7 th , 14 th and 21 st day.
Memory Test Matching Capacity Test
This test is based on the matching capacity of the picture. In this test a complex picture is visualized to the subject for 300 seconds presented in Figure 2 . After that the picture is cut into several portions by square shaped. Then the square portions are randomly mixed and delivered to the subject for matching. The time taken by subject, to match the picture is considered as matching time (MT). This MT is effective for the determination of memory of the given subject. Gradual decrease in MT indicates progress of the memory. The duration of this test is 300 seconds. The percentage of memory retention (MR) is calculated by using the formula given below:
% of MR TNCPs 100 TNPs = ×
where, TNCPs = Total number of correct portions matched by the subject, TNPs = Total number of portions existing in the picture. An increase in percentage of MR is considered as an index of expanded memory.
Attention Test Dissimilarity Identification Test
This test is based on the finding the dissimilarities of the pictures. In this test two identical pictures are given to the subject displayed in Figure 3 . The time taken by the subject to find the dissimilarities of the picture is considered as dissimilarity finding time (DFT). Gradual decrease in DFT indicates improvement of the attention. The duration of this test is 300 seconds. The percentage of improved attention (IA) is calculated by using the formula given below:
% of IA TNCDs 100 TNDs = ×
where, TNCDs = Total number of correct dissimilarities identified by the subject, TNDs = Total number of dissimilarities presented in the picture. An increase in percentage of IA is considered as an index of enriched attention.
Cognitive Test Sense Making Test
This test is based on the making the sense of the words. In this test letters of five words are separately placed in a random manner in a printed paper and given to the subject. The time taken by the subject to make meaningful words is considered as sense making time (SMT) specified in Figure 4 . Gradual decrease in SMT indicates enhancement of the cognition. The duration of this test is 300 seconds. In order to improve the accuracy of this test only those letters are selected by which other possible words is not meaningful and or impossible. However, this task is difficult. The difficulties can be removed if a clue is given about the words. The percentage of enhanced cognition (EC) is calculated by using the formula given below:
% of EC TNCWs 100 TNWs = ×
where, TNCWs = Total number of correct words recognized by the subject, TNWs = Total number of words offered in the paper. An increase in percentage of EC is considered as an index of better cognition. 
Statistical Analysis
All the results were expressed as mean ± SEM and analyzed by one-way analysis of variance (ANOVA) followed by Student's t-tests for comparing between placebo control (PC) group and various treatment groups. Statistical and graphical analyses were performed using SPSS 16.0 (Chicago, IL, USA) and MS Excel 2010 (Roselle, IL, USA). The results were considered as statistically significant at P < 0.05 with respect to PC group.
Results
Efficacy of the MC Test
The results of MC test are shown in Figure 5 . Administration of GB and BM standardized extracts for successive days increased the memory of the participants with respect to PC group. The GB extract significantly (P < 0.05) increased the memory of the participants on 21 st day as compared to PCC group. Especially, administration of BM extract considerably (P < 0.01) increases the memory of the participants on 14 th day as compared to PCS group. Figure 6 displays the results of the DI test in which administration of GB and BM standardized extract increased the attention of the participants as compared to PC group. The participants treated with the GB extract had marked (P < 0.01, P < 0.05) increased in attention on 14 th and 21 st day with respect to PCC group. Administration of BM extract significantly (P < 0.05, P < 0.01) increased the attention of the participants on 7 th , 14 th and 21 st day with respect to PCS group thus showed momentous attention enhancing activity.
Efficacy of the DI Test
Efficacy of the SM Test
Alteration of the cognition of the participants is displayed in Figure 7 . Treatment with both GB and BM standardized extract for successive days increased the cognition of the participants to that of PC group. Administration of GB extract for successive days considerably (P < 0.05) increased the cognition of the participants on 7 th and 21 st day with regard to PCC group. Specifically, treatment with BM extract extensively (P < 0.01) increases the cognition of the participants on 14 th and 21 st day related to PCS group.
Discussion
Brain is the most convoluted part of the human body. Though scientists and philosophers over centuries tried to reveal the secret of the brain, but it remains nearly impenetrable. But at present, they have been successful in some extent to decipher the brain [27] . Owing to advancement in neurological and behavioral research, scientists have gathered more information about brain in the last decade [28] . The present experiment is represented to suggest and confirm MC, DI and SM tests for the determination of memory, attention and cognition respectively in healthy male human participants between the ages of 42 to 50 years.
All the parts of the brain work together, but each part of the brain has a unique function [29] . Most of the brain functions are regulated by the cerebrum which is the largest portion of the brain. It is divided into four units, for example the temporal lobe, the occipital lobe, the parietal lobe and the frontal lobe [30] . The frontal lobe is one of the four lobes in the cerebral hemisphere that is responsible for intellect, creative thought, problem solving, judgment, behavior, attention, abstract thinking, physical reactions, muscle movements, coordinated movements, smell, personality etc. [31] . The parietal lobe is positioned in the cerebral hemisphere that integrates sensory information. In addition to this, it is also responsible for monitoring visual functions, language, reading, internal stimuli, tactile sensation, sensory comprehension etc. [32] . The temporal lobe is located in the cerebral hemisphere that helps to control auditory perception, receptive components of language, visual memory, declarative (i.e., factual) memory and emotion [33] . The occipital lobe is situated in the cerebral hemisphere in the back of the head responsible to control vision [34] . In the motor control as well as some cognitive functions such as attention and language and in regulating fear and pleasure responses cerebellum plays an imperative role [35] . The limbic system contains glands that control emotional behavior and motivational drives [36] .
In the daily life some memories last for only a few seconds, whereas others last for hours, days, months, or years. Actually short-term memory may last for a few seconds to a few minutes at a time, but lasting only as long as the person continues to think about the numbers or facts. Intermediate long-term memory may last for several minutes or even weeks. Actual structural changes, instead of only chemical changes, at the synapses and these enhance or suppress signal conduction is responsible for long-term memory that may last for months or years [37] . In this experiment we projected MC test and validated this test by using randomized double blind placebo controlled clinical trial for the determination of memory in aged human participants. This test reflects the memory of the image that is formed in the human brain may be caused by continual neural activity resulting from nerve signals or presynaptic facilitation or inhibition in case of short term memory or temporary chemical or physical changes or both, in either the synapse presynaptic terminals or the synapse postsynaptic membrane for intermediate long-term memory. Studies have shown that mainly temporal lobe is involved with memory [38] . MC test is more effective than Rey-Osterrieth Complex Figure test [39] which is based on drawing of the figure. Drawing is considered as gift since some are born with natural talent [40] . In addition to this drawing is a practice, anyone can learn to draw well [41] . That's why the subject with optimum memory function may not have drawn capacity [42] . However, the MC test is devoid of this type of complication, this test retrieves the memory of the given image copied within the brain.
At every moment, we are flurried with information from our surroundings. In retaining concentration, brain cells work together to arrange information according to priority from the steady stream of data and prevent the brain from being devastated [43] . DI test is recommended and endorsed by means of randomized double blind placebo controlled clinical trial for determination of attention in adult human participants. Researchers showed that inferior frontal junction (IFJ) of the prefrontal cortex controls visual processing areas that are tuned to recognize a specific category of objects [44] . In case of Letter Cancellation test one has to cross out all the target letters among randomly spread letters [45] . It's very easy test in which minimal attention is required [46] . As well as this test must be affected by educational level. As a result low educated subject represents a challenge during this assessment [47] . But DI test is free from this type of problems, to detect the dissimilarities of the given pictures comparatively more attention is essential and its not depend on education level.
Cognitive functions are brain-built skills that we need to perform any task from the simplest to the most complex. Aging cause decline of executive functions as well as rarely performed cognitive functions already stated earlier [48] . In this experiment we proposed sense making test and validated the efficacy of this test in aged human for the measurement of cognition that is based on meaningful words making ability from letters placed randomly. In the processing all of the visual information (letters) occipital lobe is very active and the frontal lobe is engaged in processing the meaning of the letters to make meaningful words [49] . SM test is superior than Stroop test [50] which is based on the names of the colors asking aptitude. Several studies exposed that women are quicker than men in naming the right color [51] . SM test has no dependency on gender. The contents of this test can be selected as per subject that's why the educational level has no influence.
The results of this experiment suggest that MC, DI and SM tests are highly active for the assessment of memory, attention and cognition enhancing power of the Ginkgo biloba and Bacopa monnieri standardized extract in healthy aged human participants respectively.
Conclusion
The human brain is a specialized organ that is ultimately responsible for all thought and movement that the body produces. In this experiment, we have developed MC, DI and SM tests for the determination of memory, attention and cognitive in human and validated by using a randomized double blind placebo controlled clinical trial. From the present outcome, it is undoubtedly established that MC, DI and SM tests are effective for the determination of the memory, attention and cognition enhancing power of the Ginkgo biloba and Bacopa monnieri standardized extract in healthy aged human participants respectively. So these testing methods will be effective for various neuropsychopharmacological assessments in human. The foremost feature of these aforementioned testing methods is the flexibility, which can be performed easily as per background of the subjects. Therefore, MC, DI and SM tests will create a milestone in the field of neuroscience.
Limitations
It was a pilot study. Although the participants were large enough to bring the impact it would be better if we could perform this experiment among more participants. The personality of participants may also affect the outcome of the experiment.
